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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable the gates of a full 
depletion MOS transistor and a partial depletion MOS 
transistor to be very accurately formed on an SOI 
substrate. 

SOLUTION: An SOI substrate is equipped with a base \\ ! : : .Ttt»tt 
substrate 11 and a dielectric film 12 laminated on the ^ iz = flWfMl 

base substrate 11, and silicon layer regions 13 and 14 " 
different from each other in thickness are formed on the 13 14 

dielectric film 12. The surfaces of the silicon layer 
regions 13 and 14 are flush with each other. Therefore, 
the gate electrodes of the silicon layer regions 13 and 14 
can be set equal in height to each other, a resist layer to 
apply can be set uniform in thickness, and the gates of 
accurate lengths can be formed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the semi-conductor substrate characterized by making the front face of each of 
this silicon layer field into the same height while said silicon layer forms two or more silicon layer 
fields with at least two or more kinds of different thickness in the semi-conductor substrate 
which has the silicon layer insulated from the substrate substrate with the dielectric film and 
insulating electrically between this each silicon layer field. 

[Claim 2] Between said each silicon layer field, it is the semi-conductor substrate according to 
claim 1 characterized by insulating by being filled up with said dielectric. 
[Claim 3] Said each silicon layer field is a semi-conductor substrate according to claim 1 
characterized by dissociating and forming on said dielectric film. 

[Claim 4] Said each silicon layer field is a semi-conductor substrate according to claim 1, 2, or 3 
characterized by having the area which can form at least two or more components, respectively. 
[Claim 5] The inside of the silicon layer field of two or more kinds of said thickness on a semi- 
conductor substrate according to claim 1, 2, 3, or 4, The circuit which used perfect depletion 
mold MOS transistor or this perfect depletion mold MOS transistor is formed in the thin silicon 
layer field of thickness. The semiconductor integrated circuit characterized by forming in the 
thick silicon layer field of thickness the circuit which used partial depletion mold MOS transistor 
or this partial depletion mold MOS transistor among the silicon layer fields of two or more kinds 
of said thickness. 

[Claim 6] the semiconductor integrated circuit characterized by having formed in the thin silicon 
layer field of thickness the circuit which used MOS transistor or this MOS transistor among the 
silicon layer fields of two or more kinds of said thickness on a semi-conductor substrate 
according to claim 1, 2, 3, or 4, and forming in the thick silicon layer field of thickness the circuit 
which used the bipolar transistor or this bipolar transistor among the silicon layer fields of two or 
more kinds of said thickness. 

[Claim 7] The semiconductor integrated circuit characterized by forming a passive component in 
said silicon layer field on a semi-conductor substrate according to claim 1, 2, 3, or 4. 
[Claim 8] In the manufacture approach of a semi-conductor substrate of manufacturing a semi- 
conductor substrate according to claim 1, 2, or 4 By making at least 2 times or more of selective 
oxidation the 1st silicon substrate The process which forms in the front-face side of this 1st 
silicon substrate the silicon area of exposed oxide where at least three or more kinds of 
thickness differs, The process which carries out flattening of the front-face side of said 1st 
silicon substrate, and leaves and removes a part of silicon oxide in said each silicon area of 
exposed oxide, The manufacture approach of the semi-conductor substrate characterized by 
performing in order the process which removes lamination ****** and said a part of 1st silicon 
substrate for the 2nd silicon substrate used as said substrate substrate from a rear-face side to 
the front-face side of said said 1st silicon substrate by which flattening was carried out. 
[Claim 9] In the manufacture approach of a semi-conductor substrate of manufacturing a semi- 
conductor substrate according to claim 1, 3, or 4, while forming a slot in the front-face side of 
the 1st silicon substrate The process which forms the silicon oxidizing zone from which at least 
two or more kinds of thickness differs by carrying out at least 1 times or more of selective 
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oxidation, The process which leaves said some of [ at least ] silicon oxidation membrane layers, 
and carries out flattening of the front-face side of said 1st silicon substrate, The manufacture 
approach of the semi-conductor substrate characterized by performing in order the process 
which removes lamination ****** and said a part of 1st silicon substrate for the 2nd silicon 
substrate used as said substrate substrate from a rear-face side to the front-face side of said 
said 1st silicon substrate by which flattening was carried out. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije?u=http%3A%2F 0 /o2Fwww4.ipdl.... 2006/04/04 



• * I 



THIS PAGE BLANK <uspto> 



JP,2001-102442,A [DETAILED DESCRIPTION] 

• » ■ • 



1/7 ^— v 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION y 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the semiconductor 
integrated circuit formed in a semi-conductor substrate and a semi-conductor substrate, and 
this semi-conductor substrate. 
[0002] 

[Description of the Prior Art] The CMOS (Complementary Metal Oxide Semiconductor) 
transistor formed in the semi-conductor substrate, i.e., an SOI (Silicon On Insulattor) substrate, 
in which the thin film silicon layer was formed on the insulating substrate or the insulator layer 
has a small junction capacitance between source drains, and by the reason of being able to 
prevent a latch rise, when advancing low-power-ization of a semiconductor integrated circuit, it 
attracts attention. In CMOS transistor formed on SOI structure, it is perfect depletion (Fully 
Depleted). A mold and partial depletion (Partially Depleted) There is a mold. A perfect depletion 
mold has a thin film silicon layer as thin as about 50nm or less, and the body field inserted into 
the source field and the drain field is always depletion-ized. In a partial depletion mold, a thin film 
silicon layer is comparatively as thick as 100nm or more, and the pars basilaris ossis occipitalis 
of a body field is not depletion-ized. Since perfect depletion mold M0S transistor can make 
threshold voltage low, a steep subthreshold level property being acquired and controlling OFF 
leakage current, it is effective in low-power-izing, but since the thin film silicon layer is as thin 
as about 50nm or less to coincidence, source drain resistance is high, and in order to set up 
substrate concentration highly, there is a fault of mobility falling and the drive capacity of a 
transistor declining. 

[0003] On the other hand, a subthreshold level property becomes comparable as M0S transistor 
on a bulk substrate, and partial depletion mold M0S transistor does not have the effectiveness of 
low-power-izing as large as a perfect depletion mold. However, by fixing the potential of a body 
field, the hole produced by impact ionization working can be accumulated in a body field, and the 
phenomenon (kink phenomenon) of making a drain current characteristic producing distortion can 
be suppressed. Therefore, loading together and semiconductor-integrated-circuit-izing perfect 
depletion mold M0S transistor and partial depletion mold M0S transistor to the same SOI 
substrate in consideration of a low-power property and the stability at the time of actuation is 
proposed. 

[0004] Drawing 2 (a) - (e) is the sectional view showing the production process of a 
semiconductor integrated circuit which used the conventional SOI substrate. When forming M0S 
transistor of a perfect depletion mold, and M0S transistor of a partial depletion mold in the same 
SOI substrate conventionally, the process of drawing 2 (a) - (e) is performed in order. First, 
SIMOX which pours in oxygen ion into a silicon single crystal substrate, and oxidizes in the 
process of drawing 2 (a) (Separation by IMplanted OXigen) The approach called law, Or by the 
approach called the lamination method shown in the following reference, the silicon oxidation 
membrane layer 2 is formed on a silicon substrate 1, and it is about 200nm thin film silicon layer 
(it is called a "SOI layer" below.) on it. The SOI substrate which has 3 is formed. Reference; 
JP,5-275663,A [0005] In the process of drawing 2 (b), after forming the buffer layer and silicon 
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nitride layer of silicon oxide which are not illustrated on a SOI substrate and forming opening in a 
silicon nitride and silicon oxide through a HOTORISO process, the SOI layer 3 is alternatively 
oxidized by using this silicon nitride as a mask, and a silicon nitride and silicon oxide are 
removed. Thereby, a SOI layer forms in 70nm the field 4 which became thin. In the process of 
drawing 2 (c), the SOI layer 3 is etched alternatively, and while forming the field 6 which forms 
partial depletion mold MOS transistor in locations other than field 4, the field 5 which forms 
perfect depletion mold MOS transistor in a location including a field 4 is formed. It is the process 
of this drawing 2 (c), next CMOS transistor is formed. In addition, although drawing 2 (d) and (e) 
explain the case where N channel mold MOS transistor (henceforth "NMOS") is formed, also 
when forming P channel mold MOS transistor (henceforth "PMOS"), it can form at the same 
process only by replacing the type of an impurity with. 

[0006] In the process of drawing 2 (d), the P type impurity for controlling the threshold voltage 
of MOS transistor is poured in, the laminating of the gate oxide 7 is carried out on the SOI layer 
3 of fields 5 and 6, and the polish recon 8 used as a gate electrode is formed on it. Furthermore, 
it is P+ to the part which injects a high concentration P type impurity into a part of SOI layer 3, 
and serves as the source of partial depletion mold MOS transistor. A field 9 is generated. N+ 
which pours an N type impurity into high concentration, and becomes the source and a drain in 
the process of drawing 2 (e) A field 10 is formed in the SOI layer 3. At this time, it is P+. The 
part which does not pour in and pour an N type impurity into a part of field 9 is P+. P+ which 
became as [ impurity range ] and poured in the N type impurity The pars basilaris ossis 
occipitalis of a field 9 becomes a P type impurity range. Of the above, perfect depletion mold 
MOS transistor and partial depletion mold MOS transistor are formed. After carrying out the 
laminating of the interlayer insulation film to the substrate with which this MOS transistor was 
formed, opening of the contact hole is carried out to the source, a drain, the gate, and a body 
contact field, metal wiring is formed, and a semiconductor integrated circuit is manufactured. 
[0007] 

[Problem(s) to be Solved by the Invention] However, by the manufacture approach which forms a 
semiconductor integrated circuit, the following technical problems were in the conventional SOI 
substrate. Since the field 4 which forms the gate electrode of perfect depletion mold MOS 
transistor had become a concave, in order to form the polish recon 8 used as a gate electrode, 
when applying the resist film, this resist thickness became thicker than the circumference, and 
control of a gate length dimension tended to become difficult, and problems, like a gate electrode 
is narrow in the case of etching were produced, and there were things. Furthermore, since the 
height of the gate electrode of perfect depletion mold MOS transistor and partial depletion mold 
MOS transistor differed, it was difficult to double the gate length dimension of both transistors. 
[0008] 

[Means for Solving the Problem] In order to solve said technical problem, 1st invention is carried 
out to the following configurations in the SOI substrate which has the silicon layer insulated from 
the substrate substrate with the dielectric film. That is, said silicon layer forms two or more 
silicon layer fields with at least two or more kinds of different thickness, and between this each 
silicon layer field, the front face of each of this silicon layer field is made into the same height 
while insulating electrically. The 2nd invention has insulated by being filled up with said dielectric 
between said each silicon layer field in the SOI substrate of the 1st invention. In the SOI 
substrate of the 1st invention, it dissociates on said dielectric film and the 3rd invention forms 
said each silicon layer field. In the 1st, the 2nd, or the SOI substrate of the 3rd invention, said 
each silicon layer field is carrying out 4th invention to the configuration which has the area which 
can form at least two or more components, respectively. 

[0009] Set the 5th invention to a semiconductor integrated circuit, and in the thin silicon layer 
field of the thickness of the silicon layer fields of two or more kinds of said thickness on the 1- 
3rd or the SOI substrate of the 4th invention The circuit using perfect depletion mold MOS 
transistor or this perfect depletion mold MOS transistor is formed. In the thick silicon layer field 
of the thickness of the silicon layer fields of two or more kinds of said thickness The circuit 
using partial depletion mold MOS transistor or this partial depletion mold MOS transistor is 
formed. Set the 6th invention to a semiconductor integrated circuit, and in the thin silicon layer 
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field of the thickness of the silicon layer fields of two or more kinds of said thickness on the 1- 
3rd or the SOI substrate of the 4th invention The circuit using MOS transistor or this MOS 
transistor is formed, and the circuit which used the bipolar transistor or this bipolar transistor is 
formed in the thick silicon layer field of the thickness of the silicon layer fields of two or more 
kinds of said thickness. 

[0010] In a semiconductor integrated circuit, the 7th invention can be set on the 1-3rd or the 
SOI substrate of the 4th invention, and forms the passive component in a silicon layer field. The 
8th invention has devised the following approaches in the manufacture approach of a semi- 
conductor substrate of manufacturing the 1st, 2, or the semi-conductor substrate of the 4th 
invention. Namely, by making at least 2 times or more of selective oxidation the 1st silicon 
substrate The process which forms in the front-face side of this 1st silicon substrate at least 
three or more kinds of silicon area of exposed oxides where thickness differs, The process which 
carries out flattening of the front-face side of said 1st silicon substrate, and leaves and removes 
a part of silicon oxide in said each silicon area of exposed oxide, It is made to perform in order 
the process which removes lamination ****** and said a part of 1st silicon substrate for the 2nd 
silicon substrate used as said substrate substrate from a rear-face side to the front-face side of 
said said 1st silicon substrate by which flattening was carried out. 

[001 1] In the manufacture approach of a semi-conductor substrate of manufacturing a semi- 
conductor substrate according to claim 1, 3, or 4, while the 9th invention forms a slot in the 
front-face side of the 1st silicon substrate The process which forms at least two or more kinds 
of silicon oxidizing zones from which thickness differs by carrying out at least 1 times or more of 
selective oxidation, The process which leaves said some of [ at least ] silicon oxidation 
membrane layers, and carries out flattening of the front-face side of said 1st silicon substrate, It 
is made to perform in order the process which removes lamination ****** and said a part of 1st 
silicon substrate for the 2nd silicon substrate used as said substrate substrate from a rear-face 
side to the front-face side of said said 1st silicon substrate by which flattening was carried out 
[0012] According to the 1st to 9th invention, since the manufacture approach of a SOI 
substrate, a semiconductor integrated circuit, and a SOI substrate was constituted as mentioned 
above, the silicon layer field where thickness differs is formed on a dielectric film, and the height 
of the front face of those silicon layer fields is the same. Therefore, the height of the gate 
electrode of MOS transistor formed on the silicon field of a SOI substrate will gather. According 
to the 4th invention, moreover, each silicon layer field Since it has the area which can form at 
least two or more components, respectively, for example to the thin silicon layer field of 
thickness A circuit with rapidity and low-power nature and the circuit where stability is searched 
for are loaded together by the common substrate by forming the circuit using perfect depletion 
mold MOS transistor, and forming the circuit which used partial depletion mold MOS transistor for 
the thick silicon layer field of thickness. 

[0013] <BR> [Embodiment of the Invention] The 1st operation gestalt drawing 1 is the sectional 
view of the SOI substrate in which the 1st operation gestalt of this invention is shown. This SOI 
substrate has the dielectric film 12 by which the laminating was carried out on the substrate 
substrate 11 and this substrate substrate 11, and the silicon layer fields 13 and 14 of two kinds 
of different thickness are formed on this dielectric film 12. between the silicon layer fields 13 and 
14 — a dielectric film 12 — **** — while dissociating electrically, the surface height of these 
silicon layer fields 13 and 14 is the same. 

[0014] Drawin g 3 (a) - (e) is the sectional view showing the production process of the SOI 
substrate of drawing 1 . Drawing 4 (a) - (c) is the sectional view showing the production process 
of a semiconductor integrated circuit which used the SOI substrate of drawing 1 . In order to 
form the SOI substrate of drawing 1 , the process of drawing 3 (a) - (e) is performed in order. 
The process of the first drawing 3 (a) is a process which forms the 1st silicon substrate 20 of a 
three-tiered structure, and after it forms the porosity silicon layer 22 with a thickness of about 
20 micrometers in the front face of the P type silicon substrate 21 and oxidizes, it carries out 
EPITAKYARU growth of the single-crystal-silicon layer 23 of about 200nm thickness by the CVD 
(Chemical Vapror Deposition) method. 

[0015] At the process of next drawing 3 (b) of drawing 3 (a), while carrying out the laminating of 
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the silicon oxidation membrane layer 24 used as a buffer layer to the front face of the single- 
crystal-silicon layer 23, after forming the silicon nitride layer 25, opening of this a part of silicon 
nitride layer 25 26 is carried out according to a HOTORISO process. And selective oxidation is 
performed and thickness of the silicon oxide in a part 26 is made into the thickness of about 
50nm. In the process of drawing 3 (c), a HOTORISO process is performed to the part 27 of the 
fields where the silicon nitride layer 25 remains, this silicon nitride layer 25 removes, selective 
oxidation is performed, and thickness of silicon oxide [ in / both / a part 27 ] which grows up the 
thickness of the silicon oxide in a part 26 into about 200nm is set to about 150nm. 
[0016] After removing the silicon nitride layer 25 which remained in the process of drawing 3 (d), 
the single-crystal-silicon layer 23 forms the silicon area of exposed oxide 28 which oxidized 
altogether, the silicon area of exposed oxide 29 which left about 50nm of single-crystal-silicon 
layers 23, and oxidized, and the silicon area of exposed oxide 30 which left about 100nm of 
single-crystal-silicon layers 23, and oxidized by performing thermal oxidation. 
[0017] In the process of drawing 3 (e), the front face where the substrate of drawing 3 (d) 
oxidized is evenly ground by a chemical mechanical-polishing method etc. Superposition and heat 
treatment are performed so that this polished surface may touch the 2nd silicon substrate 31 
prepared separately in the substrate with which the front face was ground, and it is ********** 
firmly. The silicon substrate 31 side of the ******(ed) substrate is covered with a silicon nitride, 
using the mixed liquor of a nitric acid and fluoric acid, it leaves the porosity silicon layer 22 by 
the side of a substrate 20, and etching removal is carried out. Furthermore, the porosity silicon 
layer 22 is also removed using the mixed liquor of a nitric acid, fluoric acid, and an acetic acid. 
The single-crystal-silicon layer 23 is not removed by these etching. Therefore, the SOI layers 32 
and 33 separated electrically [ this substrate 31 ] in the silicon area of exposed oxides 29 and 30 
are formed on a substrate 31. It dissociates electrically between the SOI layers 32 and 33 in the 
silicon area of exposed oxide 28. That is, the SOI substrate of drawing 1 is formed. A substrate 
31 turns into the substrate substrate 11, the silicon area of exposed oxides 28, 29, and 30 serve 
as a dielectric layer 12, and the SOI layers 32 and 33 serve as the silicon layer fields 13 and 14 
where thickness differs. 

[0018] In manufacturing the semiconductor integrated circuit which has a CMOS transistor, 
using the SOI substrate of drawing 1 , it performs the process of drawing 4 (a) - (c) in order. In 
addition, although drawing 4 (a) - (c) explains the case where NM0S are formed, also when 
forming PM0S, it can form at the same process only by replacing the type of an impurity with. 
First, in the process of drawing 4 (a), in order to control the threshold voltage of M0S transistor, 
after pouring in a P type impurity, carrying out the laminating of the gate oxide 34 to the front 
face of the SOI layers 32 and 33 which constitute the silicon layer fields 13 and 14, and the 
exposed dielectric film 12 and applying a resist on this gate oxide 34, a resist pattern is formed 
by the electron-beam-exposure method. And dry etching which used the resist pattern as the 
mask is performed, and the gate electrode 35 is formed. 

[0019] In the process of drawing 4 (b), silicon oxide is formed all over the main front face, 
anisotropic etching is performed and a sidewall 36 is formed in the side attachment wall of the 
gate electrode 35. An N type impurity is poured into the source field and drain field of M0S 
transistor in the process of drawing 4 (c), and it is N+. After forming a layer 37, the main front 
face of a substrate is made to carry out selective growth of the W (tungsten) film 38 with a CVD 
method. Furthermore, after depositing an interlayer insulation film on the main front face of a 
substrate in which the W film 38 was formed, opening of the contact hole is carried out to the 
source, a drain, the gate, and a body contact field, and metal wiring is performed. M0S transistor 
which M0S transistor of a semiconductor integrated circuit was formed of a series of processes 
of above drawing 4 (a) - (c), and was formed on the thin SOI layer 32 of thickness of them turns 
into perfect depletion mold M0S transistor, and M0S transistor formed on the thick SOI layer 33 
of thickness turns into partial depletion mold M0S transistor. Here, it is formed in a body field 
without the gate electrode 35 in a space near side of partial depletion mold M0S transistor 
formed on the thick SOI layer 32 of thickness although the body contact field is not illustrated. 
That is, it means that perfect depletion mold M0S transistor and partial depletion mold M0S 
transistor which has contact to a body field had been loaded together by the semiconductor 
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integrated circuit. 

[0020] As mentioned above, while the thick SOI layer 33 of the thickness suitable for forming the 
thin SOI layer 32 of the thickness which was suitable for forming perfect depletion mold MOS 
transistor with this 1st operation gestalt with the production process of drawing 3 (a) - (e), and 
partial depletion mold MOS transistor is separated by the dielectric film 12, the SOI substrate 
with which that surface height became flat is formed. Therefore, if a semiconductor integrated 
circuit is manufactured using a SOI substrate, a set and the resist thickness to apply become 
fixed and the height of the polish recon of perfect depletion mold MOS transistor and partial 
depletion mold MOS transistor can form the die length of the gate electrode 35 in homogeneity 
with a sufficient precision. Therefore, formation of a good semiconductor integrated circuit 
without the vena contracta of a pattern etc. is attained. Since perfect depletion mold MOS 
transistor and partial depletion mold MOS transistor can moreover be formed at the almost same 
process on the same substrate, while excelling in low cost-ization, productivity improves. 
Furthermore, since the thickness of the SOI layers 31 and 32 is decided by an epitaxial growth 
process, an oxidation process, etc. of single crystal silicon, the homogeneity is excellent while 
control of thickness is easy. 

[0021] The 2nd operation gestalt drawing 5 is the sectional view of the SOI substrate in which 
the 2nd operation gestalt of this invention is shown. This SOI substrate is a substrate which has 
the silicon layer insulated from the substrate substrate 41 with the dielectric film 42, this silicon 
layer forms the silicon layer fields 43 and 44 with at least two or more kinds of different 
thickness, and while insulating electrically between this each silicon layer field 43 and 44 in a 
slot, the front face of each of these silicon fields 43 and 44 has the same height. 
[0022] Drawing 6 (a) - (d) is the sectional view showing the production process of the SOI 
substrate of drawing 5 , and it explains the manufacture approach of the SOI substrate of 
drawing 5 , referring to this drawing 6 (a) - (d). First, the process of drawing 6 (a) is a process 
which forms the 1st silicon substrate 50 of a three^tiered structure, and after it forms the 
porosity silicon layer 52 with a thickness of about 10 micrometers in the front face of the P type 
silicon substrate 51 and oxidizes, it carries out EPITAKYARU growth of the single-crystal-silicon 
layer 53 of about 200nm thickness with a CVD method. 

[0023] At the process of next drawing 6 (b) of drawing 6 (a), therefore, silicon oxide 54 is formed 
in thermal oxidation on the single-crystal-silicon layer 53, and the silicon nitride 55 is further 
formed on this silicon oxide 54. Then, opening of the silicon nitride 55 and the silicon oxide 54 is 
carried out partially, according to a HOTORISO process, the single-crystal-silicon layer 53 is 
etched until it reaches the porosity silicon layer 52, and the structure which divided the single- 
crystal-silicon layer 53 in the slot 56 is formed. In the process of drawing 6 (c), after a 
HOTORISO process removes the silicon nitride 55 partially, the silicon area of exposed oxide 57 
of about 300nm thickness is formed by selective oxidation. 

[0024] In the process of drawing 6 (d), by a chemical mechanical-polishing method etc., it grinds 
and flattening of the front face is carried out until the silicon nitride 55 is lost. At this time, a 
part of silicon area of exposed oxide 57 remains, without being ground. Superposition and heat 
treatment are performed so that this polished surface may touch the 2nd silicon substrate 41 
prepared separately in the substrate with which the front face was ground, and it is ********** 
firmly. The silicon substrate 41 side of the ******(ed) substrate is covered with a silicon nitride, 
using the mixed liquor of a nitric acid and fluoric acid, it leaves the porosity silicon layer 52 by 
the side of a substrate 50, and etching removal is carried out. Furthermore, the porosity silicon 
layer 52 is also removed using the mixed liquor of a nitric acid, fluoric acid, and an acetic acid. 
The single-crystal-silicon layer 53 is not removed by these etching. Therefore, the SOI layers 58 
and 59 separated electrically [ this substrate 41 ] at silicon oxide 54 and 57 are formed on a 
substrate 41. Among the SOI layers 58 and 59, there is a slot 56 and it dissociates electrically. 
That is, the SOI substrate of drawing 5 is formed. Silicon oxide 54 and 57 serves as a dielectric 
layer 42, and the SOI layers 58 and 59 serve as the silicon layer fields 43 and 44 where 
thickness differs. 

[0025] As mentioned above, while dissociating by the thick SOI layer 59 and thick fang furrow 56 
of thickness suitable for forming the thin SOI layer 58 of the thickness which was suitable for 
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forming perfect depletion mold MOS transistor with this 2nd operation gestalt with drawing 6 (a) 
- (d), and partial depletion mold MOS transistor, the SOI substrate with which that surface height 
became flat is formed. Therefore, like the 1st operation gestalt, if a semiconductor integrated 
circuit is manufactured using a SOI substrate, a set and the resist thickness to apply become 
fixed and the height of the polish recon of perfect depletion mold MOS transistor and partial 
depletion mold MOS transistor can form the die length of the gate electrode 35 in homogeneity 
with a sufficient precision. Therefore, formation of a good semiconductor integrated circuit 
without the vena contracta of a pattern etc. is attained. 

[0026] The 3rd operation gestalt drawing 7 is the top view of the SOI substrate in which the 3rd 
operation gestalt of this invention is shown, and the common sign is given to the element in 
drawing 1 which shows the 1st operation gestalt, and the common element. It is the substrate 
manufactured according to the same process as the 1st operation gestalt, and this SOI 
substrate has the silicon layer field 13 formed in the SOI layer whose thickness is about 50nm, 
and the silicon layer field 14 formed in the SOI layer whose thickness is about 100nm. It is 
separated between the silicon layer field 13 and the silicon layer field 14 by the dielectric film 12 
formed by the silicon oxidation membrane layer. The silicon layer field 13 and the silicon layer 
field 14 have the area which can form two or more MOS transistors, respectively, respectively. 
The digital circuit group which used perfect depletion mold MOS transistor is formed in the thin 
silicon layer field 13 of thickness, and the analog circuit group which used partial depletion mold 
MOS transistor is formed in the thick silicon layer field 14 of thickness. By doing in this way, it is 
possible to load together an analog circuit group and a digital circuit group to a common 
substrate. 

[0027] As mentioned above, with this 3rd operation gestalt, the silicon layer field 13 and the 
silicon layer field 14 are a SOI substrate with the area which can form two or more MOS 
transistors, respectively, and mixed loading of an analog circuit group and a digital circuit group is 
attained. Therefore, an analog circuit group with the high stability at the time of the actuation 
using the digital circuit group excellent in the rapidity and low-power nature using perfect 
depletion mold MOS transistor and partial depletion mold MOS transistor which has body contact 
can be manufactured now to coincidence at the same process. Therefore, the analog digital 
mixed-loading circuit of high performance can be manufactured by low cost, and productivity is 
high. Furthermore, since the digital circuit group and the analog circuit group are separated by 
the dielectric film 12, it can prevent that the noise generated by the digital circuit group arrives 
at the field of an analog circuit group, and degrades the property of this analog circuit group. If 
the substrate which formed in the predetermined location beforehand the fields 13 and 14 where 
the thickness of a SOI layer differs about the product with the respectively almost comparable 
scale of a digital circuit group and an analog circuit group is moreover created, the period from a 
circuit design to manufacture can be shortened sharply. 

[0028] In addition, this invention is not limited to the above-mentioned operation gestalt, but 
various deformation is possible for it. As the modification, there is the following, for example. 

(1) Although it was made the configuration which forms perfect depletion mold MOS transistor in 
the thin SOI layers 32 and 58 of thickness, and forms ****** type MOS transistor in the thick 
SOI layers 33 and 59 of thickness, a bipolar transistor is formed in the thick SOI layers 33 and 
59 of this thickness, and you may make it, manufacture the semiconductor integrated circuit 
consolidated with MOS transistor and a bipolar transistor for example. 

(2) In the SOI layers 32, 33, 58, and 59, not only a transistor but passive components, such as in 
TAKUTA and a capacitor, may be formed and semiconductorHntegrated-circuit-ized. 

[0029] 

[Effect of the Invention] According to the 1 st - the 9th invention, as explained to the detail 
above, the silicon layer field where thickness differs is formed on a dielectric film, and since the 
height of the front face of those silicon layer fields is the same The height of the gate electrode 
of MOS transistor formed on this silicon layer field will gather, the die length of this gate 
electrode can form with a sufficient precision, and formation of a good semiconductor integrated 
circuit without the vena contracta of a pattern etc. is attained. Since perfect depletion mold 
MOS transistor and partial depletion mold MOS transistor can moreover be formed at the almost 
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same process on the same substrate, while excelling in low cost-ization, productivity improves. 
[0030] Moreover, according to the 4th invention, each silicon layer field Since it has the area 
which can form at least two or more components, respectively, for example to the thin silicon 
layer field of thickness A digital circuit with rapidity and low-power nature and the analog circuit 
where stability is searched for are made in mixed loading at a common substrate by forming the 
circuit using perfect depletion mold MOS transistor, and forming the circuit which used partial 
depletion mold MOS transistor for the thick silicon layer field of thickness. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2006/04/04 



* • I • 



THIS PAGE BLANK (uspto, 



JP,2001-102442,A [TECHNICAL PROBLEM] 



1/1 s<— V 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, by the manufacture approach which forms a 
semiconductor integrated circuit, the following technical problems were in the conventional SOI 
substrate. Since the field 4 which forms the gate electrode of perfect depletion mold MOS 
transistor had become a concave, in order to form the polish recon 8 used as a gate electrode, 
when applying the resist film, this resist thickness became thicker than the circumference, and 
control of a gate length dimension tended to become difficult, and problems, like a gate electrode 
is narrow in the case of etching were produced, and there were things. Furthermore, since the 
height of the gate electrode of perfect depletion mold MOS transistor and partial depletion mold 
MOS transistor differed, it was difficult to double the gate length dimension of both transistors. 
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MEANS 

[Means for Solving the Problem] In order to solve said technical problem, 1st invention is carried 
out to the following configurations in the SOI substrate which has the silicon layer insulated from 
the substrate substrate with the dielectric film. That is t said silicon layer forms two or more 
silicon layer fields with at least two or more kinds of different thickness, and between this each 
silicon layer field, the front face of each of this silicon layer field is made into the same height 
while insulating electrically. The 2nd invention has insulated by being filled up with said dielectric 
between said each silicon layer field in the SOI substrate of the 1st invention. In the SOI 
substrate of the 1st invention, it dissociates on said dielectric film and the 3rd invention forms 
said each silicon layer field. In the 1st, the 2nd, or the SOI substrate of the 3rd invention, said 
each silicon layer field is carrying out 4th invention to the configuration which has the area which 
can form at least two or more components, respectively. 

[0009] Set the 5th invention to a semiconductor integrated circuit, and in the thin silicon layer 
field of the thickness of the silicon layer fields of two or more kinds of said thickness on the 1 — 
3rd or the SOI substrate of the 4th invention The circuit using perfect depletion mold MOS 
transistor or this perfect depletion mold MOS transistor is formed. In the thick silicon layer field 
of the thickness of the silicon layer fields of two or more kinds of said thickness The circuit 
using partial depletion mold MOS transistor or this partial depletion mold MOS transistor is 
formed. Set the 6th invention to a semiconductor integrated circuit, and in the thin silicon layer 
field of the thickness of the silicon layer fields of two or more kinds of said thickness on the 1- 
3rd or the SOI substrate of the 4th invention The circuit using MOS transistor or this MOS 
transistor is formed, and the circuit which used the bipolar transistor or this bipolar transistor is 
formed in the thick silicon layer field of the thickness of the silicon layer fields of two or more 
kinds of said thickness. 

[0010] In a semiconductor integrated circuit, the 7th invention can be set on the 1-3rd or the 
SOI substrate of the 4th invention, and forms the passive component in a silicon layer field. The 
8th invention has devised the following approaches in the manufacture approach of a semi- 
conductor substrate of manufacturing the 1st, 2, or the semi-conductor substrate of the 4th 
invention. Namely, by making at least 2 times or more of selective oxidation the 1st silicon 
substrate The process which forms in the front-face side of this 1st silicon substrate at least 
three or more kinds of silicon area of exposed oxides where thickness differs, The process which 
carries out flattening of the front-face side of said 1st silicon substrate, and leaves and removes 
a part of silicon oxide in said each silicon area of exposed oxide, It is made to perform in order 
the process which removes lamination ****** and said a part of 1st silicon substrate for the 2nd 
silicon substrate used as said substrate substrate from a rear-face side to the front-face side of 
said said 1st silicon substrate by which flattening was carried out. 

[0011] In the manufacture approach of a semi-conductor substrate of manufacturing a semi- 
conductor substrate according to claim 1, 3, or 4, while the 9th invention forms a slot in the 
front-face side of the 1st silicon substrate The process which forms at least two or more kinds 
of silicon oxidizing zones from which thickness differs by carrying out at least 1 times or more of 
selective oxidation, The process which leaves said some of [ at least ] silicon oxidation 
membrane layers, and carries out flattening of the front-face side of said 1st silicon substrate, It 
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is made to perform in order the process which removes lamination ****** and said a part of 1st 
silicon substrate for the 2nd silicon substrate used as said substrate substrate from a rear-face 
side to the front-face side of said said 1st silicon substrate by which flattening was carried out. 
[0012] According to the 1st to 9th invention, since the manufacture approach of a SOI 
substrate, a semiconductor integrated circuit, and a SOI substrate was constituted as mentioned 
above, the silicon layer field where thickness differs is formed on a dielectric film, and the height 
of the front face of those silicon layer fields is the same. Therefore, the height of the gate 
electrode of MOS transistor formed on the silicon field of a SOI substrate will gather. According 
to the 4th invention, moreover, each silicon layer field Since it has the area which can form at 
least two or more components, respectively, for example to the thin silicon layer field of 
thickness A circuit with rapidity and low-power nature and the circuit where stability is searched 
for are loaded together by the common substrate by forming the circuit using perfect depletion 
mold MOS transistor, and forming the circuit which used partial depletion mold MOS transistor for 
the thick silicon layer field of thickness. 
[0013] 

[Embodiment of the Invention] The 1st operation gestalt drawing 1 is the sectional view of the 
SOI substrate in which the 1st operation gestalt of this invention is shown. This SOI substrate 
has the dielectric film 12 by which the laminating was carried out on the substrate substrate 11 
and this substrate substrate 11, and the silicon layer fields 13 and 14 of two kinds of different 
thickness are formed on this dielectric film 12. between the silicon layer fields 13 and 14 — a 
dielectric film 12 — **** — while dissociating electrically, the surface height of these silicon 
layer fields 13 and 14 is the same. 

[0014] Drawing 3 (a) - (e) is the sectional view showing the production process of the SOI 
substrate of drawing 1 . Drawing 4 (a) - (c) is the sectional view showing the production process 
of a semiconductor integrated circuit which used the SOI substrate of drawing 1 . In order to 
form the SOI substrate of drawing 1 , the process of drawing 3 (a) - (e) is performed in order. 
The process of the first drawing 3 (a) is a process which forms the 1st silicon substrate 20 of a 
three-tiered structure, and after it forms the porosity silicon layer 22 with a thickness of about 
20 micrometers in the front face of the P type silicon substrate 21 and oxidizes, it carries out 
EPITAKYARU growth of the single-crystal-silicon layer 23 of about 200nm thickness by the CVD 
(Chemical Vapror Deposition) method. 

[0015] At the process of next drawing 3 (b) of drawing 3 (a), while carrying out the laminating of 
the silicon oxidation membrane layer 24 used as a buffer layer to the front face of the single- 
crystal-silicon layer 23, after forming the silicon nitride layer 25, opening of this a part of silicon 
nitride layer 25 26 is carried out according to a HOTORISO process. And selective oxidation is 
performed and thickness of the silicon oxide in a part 26 is made into the thickness of about 
50nm. In the process of drawing 3 (c), a HOTORISO process is performed to the part 27 of the 
fields where the silicon nitride layer 25 remains, this silicon nitride layer 25 removes, selective 
oxidation is performed, and thickness of silicon oxide [ in / both / a part 27 ] which grows up the 
thickness of the silicon oxide in a part 26 into about 200nm is set to about 150nm. 
[0016] After removing the silicon nitride layer 25 which remained in the process of drawing 3 (d), 
the single-crystal-silicon layer 23 forms the silicon area of exposed oxide 28 which oxidized 
altogether, the silicon area of exposed oxide 29 which left about 50nm of single-crystal-silicon 
layers 23, and oxidized, and the silicon area of exposed oxide 30 which left about 100nm of 
single-crystal-silicon layers 23, and oxidized by performing thermal oxidation. 
[0017] In the process of drawing 3 (e), the front face where the substrate of drawing 3 (d) 
oxidized is evenly ground by a chemical mechanical-polishing method etc. Superposition and heat 
treatment are performed so that this polished surface may touch the 2nd silicon substrate 31 
prepared separately in the substrate with which the front face was ground, and it is ********** 
firmly. The silicon substrate 31 side of the ******(ed) substrate is covered with a silicon nitride, 
using the mixed liquor of a nitric acid and fluoric acid, it leaves the porosity silicon layer 22 by 
the side of a substrate 20, and etching removal is carried out. Furthermore, the porosity silicon 
layer 22 is also removed using the mixed liquor of a nitric acid, fluoric acid, and an acetic acid. 
The single-crystal-silicon layer 23 is not removed by these etching. Therefore, the SOI layers 32 
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and 33 separated electrically [ this substrate 31 ] in the silicon area of exposed oxides 29 and 30 
are formed on a substrate 31. It dissociates electrically between the SOI layers 32 and 33 in the 
silicon area of exposed oxide 28. That is, the SOI substrate of drawing 1 is formed. A substrate 
31 turns into the substrate substrate 11, the silicon area of exposed oxides 28, 29, and 30 serve 
as a dielectric layer 12, and the SOI layers 32 and 33 serve as the silicon layer fields 13 and 14 
where thickness differs. 

[0018] In manufacturing the semiconductor integrated circuit which has a CMOS transistor, 
using the SOI substrate of drawing 1 , it performs the process of drawing 4 (a) - (c) in order. In 
addition, although drawing 4 (a) - (c) explains the case where NMOS are formed, also when 
forming PMOS, it can form at the same process only by replacing the type of an impurity with. 
First, in the process of drawing 4 (a), in order to control the threshold voltage of MOS transistor, 
after pouring in a P type impurity, carrying out the laminating of the gate oxide 34 to the front 
face of the SOI layers 32 and 33 which constitute the silicon layer fields 13 and 14, and the 
exposed dielectric film 12 and applying a resist on this gate oxide 34, a resist pattern is formed 
by the electron-beam-exposure method. And dry etching which used the resist pattern as the 
mask is performed, and the gate electrode 35 is formed. 

[0019] In the process of drawing 4 (b), silicon oxide is formed all over the main front face, 
anisotropic etching is performed and a sidewall 36 is formed in the side attachment wall of the 
gate electrode 35. An N type impurity is poured into the source field and drain field of MOS 
transistor in the process of drawing 4 (c), and it is N+. After forming a layer 37, the main front 
face of a substrate is made to carry out selective growth of the W (tungsten) film 38 with a CVD 
method. Furthermore, after depositing an interlayer insulation film on the main front face of a 
substrate in which the W film 38 was formed, opening of the contact hole is carried out to the 
source, a drain, the gate, and a body contact field, and metal wiring is performed. MOS transistor 
which MOS transistor of a semiconductor integrated circuit was formed of a series of processes 
of above drawing 4 (a) - (c), and was formed on the thin SOI layer 32 of thickness of them turns 
into perfect depletion mold MOS transistor, and MOS transistor formed on the thick SOI layer 33 
of thickness turns into partial depletion mold MOS transistor. Here, it is formed in a body field 
without the gate electrode 35 in a space near side of partial depletion mold MOS transistor 
formed on the thick SOI layer 32 of thickness although the body contact field is not illustrated. 
That is, it means that perfect depletion mold MOS transistor and partial depletion mold MOS 
transistor which has contact to a body field had been loaded together by the semiconductor 
integrated circuit. 

[0020] As mentioned above, while the thick SOI layer 33 of the thickness suitable for forming the 
thin SOI layer 32 of the thickness which was suitable for forming perfect depletion mold MOS 
transistor with this 1st operation gestalt with the production process of drawing 3 (a) - (e), and 
partial depletion mold MOS transistor is separated by the dielectric film 1 2, the SOI substrate 
with which that surface height became flat is formed. Therefore, if a semiconductor integrated 
circuit is manufactured using a SOI substrate, a set and the resist thickness to apply become 
fixed and the height of the polish recon of perfect depletion mold MOS transistor and partial 
depletion mold MOS transistor can form the die length of the gate electrode 35 in homogeneity 
with a sufficient precision. Therefore, formation of a good semiconductor integrated circuit 
without the vena contracta of a pattern etc. is attained. Since perfect depletion mold MOS 
transistor and partial depletion mold MOS transistor can moreover be formed at the almost same 
process on the same substrate, while excelling in low cost-ization, productivity improves. 
Furthermore, since the thickness of the SOI layers 31 and 32 is decided by an epitaxial growth 
process, an oxidation process, etc. of single crystal silicon, the homogeneity is excellent while 
control of thickness is easy. 

[0021] The 2nd operation gestalt drawing 5 is the sectional view of the SOI substrate in which 
the 2nd operation gestalt of this invention is shown. This SOI substrate is a substrate which has 
the silicon layer insulated from the substrate substrate 41 with the dielectric film 42, this silicon 
layer forms the silicon layer fields 43 and 44 with at least two or more kinds of different 
thickness, and while insulating electrically between this each silicon layer field 43 and 44 in a 
slot, the front face of each of these silicon fields 43 and 44 has the same height. 
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[0022] Drawing 6 (a) - (d) is the sectional view showing the production process of the SOI 
substrate of drawing 5 , and it explains the manufacture approach of the SOI substrate of 
drawing 5 , referring to this drawin g 6 (a) - (d). First, the process of drawing 6 (a) is a process 
which forms the 1st silicon substrate 50 of a three-tiered structure, and after it forms the 
porosity silicon layer 52 with a thickness of about 10 micrometers in the front face of the P type 
silicon substrate 51 and oxidizes, it carries out EPITAKYARU growth of the single-crystal-silicon 
layer 53 of about 200nm thickness with a CVD method. 

[0023] At the process of next drawing 6 (b) of drawing 6 (a), therefore, silicon oxide 54 is formed 
in thermal oxidation on the single-crystal-silicon layer 53, and the silicon nitride 55 is further 
formed on this silicon oxide 54. Then, opening of the silicon nitride 55 and the silicon oxide 54 is 
carried out partially, according to a HOTORISO process, the single-crystal-silicon layer 53 is 
etched until it reaches the porosity silicon layer 52, and the structure which divided the single- 
crystal-silicon layer 53 in the slot 56 is formed. In the process of drawing 6 (c), after a 
HOTORISO process repnoves the silicon nitride 55 partially, the silicon area of exposed oxide 57 
of about 300nm thickness is formed by selective oxidation. 

[0024] In the process of drawing 6 (d), by a chemical mechanical-polishing method etc., it grinds 
and flattening of the front face is carried out until the silicon nitride 55 is lost. At this time, a 
part of silicon area of exposed oxide 57 remains, without being ground. Superposition and heat 
treatment are performed so that this polished surface may touch the 2nd silicon substrate 41 
prepared separately in the substrate with which the front face was ground, and it is ********** 
firmly. The silicon substrate 41 side of the ******(ed) substrate is covered with a silicon nitride, 
using the mixed liquor of a nitric acid and fluoric acid, it leaves the porosity silicon layer 52 by 
the side of a substrate 50, and etching removal is carried out. Furthermore, the porosity silicon 
layer 52 is also removed using the mixed liquor of a nitric acid, fluoric acid, and an acetic acid. 
The single-crystal-silicon layer 53 is not removed by these etching. Therefore, the SOI layers 58 
and 59 separated electrically [ this substrate 41 ] at silicon oxide 54 and 57 are formed on a 
substrate 41. Among the SOI layers 58 and 59, there is a slot 56 and it dissociates electrically. 
That is, the SOI substrate of drawing 5 is formed. Silicon oxide 54 and 57 serves as a dielectric 
layer 42, and the SOI layers 58 and 59 serve as the silicon layer fields 43 and 44 where 
thickness differs. 

[0025] As mentioned above, while dissociating by the thick SOI layer 59 and thick fang furrow 56 
of thickness suitable for forming the thin SOI layer 58 of the thickness which was suitable for 
forming perfect depletion mold M0S transistor with this 2nd operation gestalt with drawing 6 (a) 
- (d), and partial depletion mold M0S transistor, the SOI substrate with which that surface height 
became flat is formed. Therefore, like the 1st operation gestalt, if a semiconductor integrated 
circuit is manufactured using a SOI substrate, a set and the resist thickness to apply become 
fixed and the height of the polish recon of perfect depletion mold M0S transistor and partial 
depletion mold M0S transistor can form the die length of the gate electrode 35 in homogeneity 
with a sufficient precision. Therefore, formation of a good semiconductor integrated circuit 
without the vena contracta of a pattern etc. is attained. 

[0026] The 3rd operation gestalt drawing 7 is the top view of the SOI substrate in which the 3rd 
operation gestalt of this invention is shown, and the common sign is given to the element in 
drawing 1 which shows the 1st operation gestalt, and the common element. It is the substrate 
manufactured according to the same process as the 1st operation gestalt, and this SOI 
substrate has the silicon layer field 13 formed in the SOI layer whose thickness is about 50nm, 
and the silicon layer field 14 formed in the SOI layer whose thickness is about 100nm. It is 
separated between the silicon layer field 13 and the silicon layer field 14 by the dielectric film 12 
formed by the silicon oxidation membrane layer. The silicon layer field 13 and the silicon layer 
field 14 have the area which can form two or more M0S transistors, respectively, respectively. 
The digital circuit group which used perfect depletion mold M0S transistor is formed in the thin 
silicon layer field 13 of thickness, and the analog circuit group which used partial depletion mold 
M0S transistor is formed in the thick silicon layer field 14 of thickness. By doing in this way, it is 
possible to load together an analog circuit group and a digital circuit group to a common 
substrate. 
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[0027] As mentioned above, with this 3rd operation gestalt, the silicon layer field 13 and the 
silicon layer field 14 are a SOI substrate with the area which can form two or more MOS 
transistors, respectively, and mixed loading of an analog circuit group and a digital circuit group is 
attained. Therefore, an analog circuit group with the high stability at the time of the actuation 
using the digital circuit group excellent in the rapidity and low-power nature using perfect 
depletion mold MOS transistor and partial depletion mold MOS transistor which has body contact 
can be manufactured now to coincidence at the same process. Therefore, the analog digital 
mixed-loading circuit of high performance can be manufactured by low cost, and productivity is 
high. Furthermore, since the digital circuit group and the analog circuit group are separated by 
the dielectric film 12, it can prevent that the noise generated by the digital circuit group arrives 
at the field of an analog circuit group, and degrades the property of this analog circuit group. If 
the substrate which formed in the predetermined location beforehand the fields 13 and 14 where 
the thickness of a SOI layer differs about the product with the respectively almost comparable 
scale of a digital circuit group and an analog circuit group is moreover created, the period from a 
circuit design to manufacture can be ^shortened sharply. 

[0028] In additipn^tHs invention is r\k>t limited to the above-mentioned operation gestalt, but 
various deformation is possible for it. As the modification, there is the following, for example. 

(1) Although it was made the configuration which forms perfect depletion mold MOS transistor in 
the thin SOI layers 32 and 58 of thickness, and forms ****** type MOS transistor in the thick 
SOI layers 33 and 59 of thickness, a bipolar transistor is formed in the thick SOI layers 33 and 
59 of this thickness, and you may make it, manufacture the semiconductor integrated circuit 
consolidated with MOS transistor and a bipolar transistor for example. 

(2) In the SOI layers 32, 33, 58, and 59, not only a transistor but passive components, such as in 
TAKUTA and a capacitor, may be formed and semiconductor—integrated-circuit-ized. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sefctiohal vieW of the SOI substrate in which the 1st operation gestalt of 
this invention is shown. 

[Drawing 2] It is the sectional view showing the production process of the semiconductor 
integrated circuit using the conventional SOI substrate. 

[Drawing 3] It is the sectional view showing the production process of the SOI substrate of 
drawing 1 . 

[Drawing 4] It is the sectional view showing the production process of the semiconductor 
integrated circuit using the SOI substrate of drawing 1 . 

[Drawing 5] It is the sectional view of the SOI substrate in which the 2nd operation gestalt of 
this invention is shown. 

[Drawing 6] It is the sectional view showing the production process of the SOI substrate of 
drawing 5 . 

[Drawing 7] It is the top view of the SOI substrate in which the 3rd operation gestalt of this 
invention is shown. 
[Description of Notations] 

1 1 41 Substrate substrate 

12 42 Dielectric film 

32, 33, 43, 44 Silicon layer field 
20 50 The 1st silicon substrate 



[Translation done.] 
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u 3 vefuie 1 3 , 1 4±tcff^^n?. h^v^^o 



13 



11 :T*fe£t£ 

12 :RW#tt 

13, 14 : -> i J^>mim. 

14 

u 



?/////////< 



-11 



*5SBji(Ds 1 nx&m&o soi 



(2) 



- • • *%ffl2 00 1 - 1 0 2 1 



mes/ u 3 ye^rn^s < k t 2 aaJw±oB»p% 

«IH«4 fcrtteK** U a 

ffi W: W 12* * L Jl k S: W« fc "T * S®= 

*3iE«-3- « C k T?lft» L C fc *W« k -T * »3CT 1 C 
±t»iLT»«Lfti: k^r#mk-ri.lB^ l IBKO 

uh&k 4 ] Mfie=&-> u 3 yjgmmz. < k *> 2 

#^k-r?»WAi<^ 1 . 2 sfctt 3 iaE©¥sw*««o 
raratas] flMtni, 2, 3afci±4fatto^*«E 
mm±ici3tt2> mih 2 awcuboiwo^ u 3 ^«fiK« 
05 ^ -5 . mmvn^s u 3 astgsiM 0 
s h^y^^sfcfctK^ffigaiMo s h7^^ 

MfB 2 WBHJUiOlW© 9 s U 3 ymW&<0 v -5, BiJS© 
ffi / ^>l)3yM^fcligp^SSSM0 S b^ys^X* 

JB«bffeC k*1#«k-rs¥»(*JiailHlB8o 
0MWI6] 2, 3£ftl±4fB»W»* 

S^tcfctt* tufB 23»J^±©ffieP<^> 'J 3 v«fS^ 

<d-5^, m&<on^>v=i>mwMfci,±Mo s h^y-y 

X*3:ftt±KM0 S h7V^**fflU->ftlHllS*^ 

u 

mib 2 a«a±oiwo ~> u 3 a -5 > 

7 h ^yi^^/Bl^ftlsIE&Sr^fiScLftC. k 
S:«p«k-ra¥«MttSi«ElKo 
0W»« 7] 2, 3 as ft U 4 fB®£D¥*# 

8] 2$ftt±4lBSc«^»^affi 

SBios/ya >»«fc^< k fe 2 EifcLtoasyKffcfc 
■TSCkK:J:*K 4"&< k t, 3l^K±®WS45 

-> y 3 i/mitm^M^m^ 1 <o-y u 3 >mm<Dm.wmfo 

huIB^ 1 OvU 3 i/SfcOSEWfc^SffcU MIB^y 

StfB¥ti(t^nftMIBS 1 o->y ayififOalitf 
KTflJiS«k£:S3l 2 <Dv-'J 3 ySSfctefcfe-esig 
k. 



ilO'Ja VSS'OSSlPJJ^^^ffMt- £> k «lc , 4> 
a < k t, 1 0«±oaRWtSt * c k (c «fc 0 , < 

k fe 2 aaw±©R)»<DS**-> "J 3 y&itMZBi&? 
10 is^y 3 y&ft^fcSLTWffc-f *x@k. . 

SijIB¥±ift:^nftHulBm 1 <0i"J 3 >M&<DmW9H£i$l 
k, 

it^ micff 3 c k *«f« k-r 5 

[0 0 0 1 ] 

Co 0 0 2] 

c««<os«] *&ikb«e£ rci r tt&mm±iznm^v 3 y 

i^Mt/t^i#lfi, -^St), SOI (Silicon On 
Insulattor)I&8*fc^fi££ tlft CMOS (Complementar 
y Metal Oxide Semiconductor) h7V'>*X?li V— X 

tb%±T\ aajnti/^. s 0 1 «5i±t^$ns 

30 CMOS h^^X^C&x (Fully Deplete 

d) gikSP^^S (Partially Depleted) Mk^feSo. 
SS^ffiSStt^ nm^V 3 5 0n mgtflXTkW 

1 0 0 nmtt±ktfc««ff <x *f»-f ««OJSaP 

a*{ktc#^T-fe«j!)V ra«Fte»si5/y 3 son 

40 n)SSJ^Tk»i/^T\ V— X • FWVSR* ! S<, 

[0 0 0 3] CtifcMU, gP^SSMMO S 

h ^ y x * k k * t> , fl£}H««Afl:o»*e% 

yftic <t o r^cft^TL^.-^T-v p!^{cS«l. k w 

y«^14(c^^r^U?H±^^ C^y^il^) ^rffP 
so iicttf-PSf*, ioT, {£riSm7D'#ttk®)^Bt© 



esas fc**«u id- s o i ast^ssssM o s 

h 7 £ t&ft&ZSlM 0 S h 7 y>7 £ i: £ilfc 
[00 0 4] 02 (' a ) ~ ( e ) fct, ^5feO S 0 I B1£ 

So se*. ra— s o i sst^^siciMo sh7> 

tZlClt, 0 2 (a) ~ (e) CDIS^JKcfr-?.., £ 
f, B2 (a) CIltfc^T, S/'J 3>JWgfi««if> 
tKi^ty^aALTifttS S I MOX (Separati 10 
on by IMplanted OXigen) ffifcl^tf nS^Tfe fcSl^fci 
ZWXMICtkZ ft 3 aS-S-to-^ffi t »Wfn« 73)* £ «t 5 , 

~> u n yg« i ±»cs/y 3 yaefmui 2 Hsem. u 

±fc» 2 0 0 n mIfi©«l->'J 3Vg (WT TS 0 I 
gj fcl/^o ) 3*tt5S0II«S^fiW5. X 
ffi ; tfRPF 5-275 663 #£$B 
[0 0 0 5] 0 2 (b) <DXmiC33^T. SOIlfii 
icm&hftl^V 3Z/M\tt<D*y7 rWScJS-y^ 3> 

S.tfi/yrivKfUPtcgBPgP^fiicLfc^ iS"j3V 20 
SfU»*v^^fcLTSOI*3*jSS3Wfc»ffcU 5/ 

y ^^mikWJkzfi/v=i v»ftai*Hi3c-r*o cnti 

S 0 I M&fflz-lXJ 0 nmtcSK fcrofcitS^ 4 £Jg 
J0tf*o 0 2 (c) OIlKfi^T, SOU 35:1^ 

0 s b7>i?x$%:Bm.-Tz>mM6i£]&m,-r%£mc, 

mM 4 Sr&irtK5rfc:s5££5S!M 0Sh7 £ JfcJB 
j3WS««5«:«jaWSo COH 2 (c) OHO» 
fc„ CM0 S h7V^^%MtS. ftfe 02 
(d) Rtf (e) Nf+^.;HMO S h^^X 30 

* cwt tnmosj t^? 0 ) zmi&-fzWi-&zmm 
tpmosj t^7) %*fi8-T5«#t>. TM^o^-r 

[0006] 0 2 (d) ©IgfCfel^T. M0SF77 

U y-M&{bffli7«:1««5, 6OS0II3±tSS 
U ©±te 7-*- h «S t&5^Uv"j3>8 

%o seac. s o 1 jfao-fffcHSWEPSS^wta 

flH*9*£dW*. 0 2 (e) ©IStfe^ 
T, N§PF^%««JSIc£aU V— FU-fV 
t&5N' fflJi 1 O^rS O IlStiltSo ccot 

P* ««9<0— SPtcti, NSTM^ffiA-^-f, ft 
AL&^W#*±P + ^F«tt«H«©**i:*t>x NgflFtt 
VB^GLXLtc?* R«9<DfiStt, PS!=Fffi«iffi«»ca 
Sc. M±»cJ:9, ^SiMO S h 7 

SggMo s h 7»*x^ttfM?n3. lOmos 



1tW2 0 0 1 - 1 0 2 4 



[0 0 0 7] 

s o 1 s«t#®^aisiss%^-r§^77}*T"t±. 

^Octd^iSS^feofCo ^tSSiMO s h^vs^x 

oi<a!5 4 y — h s ^m<DM®t> % mm »c* t> -r < , 
$ fc 31 v =f- is t?<D f— v < if ft s m<D f%m 

[0 0 0 8] 

•$nrc~>v nyg^tts s o i steefc^r, *<Di 

5«tLT^5 0 IP'S, M1S->U 3V*ttS*S5> 
!B 2 OfgBjifciu ]R 1 ofgaj© s O I affi(c*5i/^T s MiS 

. y n mn, msmmt*m*t % c t -z? 

^KnTMLT^5„ mi, S2S 

fc(±m 3 <D$£W<D S O I lltfe^T, Huta^v'y n > 
Mffi^tt, ^ < k fe 2 fflJ-Xhom^^fg^RT^^sa 

[0009] ms<D5%mit, ^mtemmmmc&^T, 
2 wBfi<_toffi»o ->y 31 7 -5 oifoi^ 

*5 s Mis 2 ffissfi(±oi®o y 3 >m m&o *>%<d 
mm<DW^-> v 3 ^mwMiziz, u o s h 5 >->"7 ^ $ 

2 antJ&LbojNffQ -> u 3 >mmw<D 5 % comm^m^ 

[0010] micommit, ^m^mm^mc^r, 
m 1 - 3 £fci±ig 4 <r)^.m<D s o 1 s«±»c*j^-> u 3 



(4) 



ttH2 0 0 1-10 2 4 



UTI/^Se IP'S. I1©-> i J3V1W: / >%< tt2@ 
«±<OfflRBKt«:-r S C tic J; 0 , mmomti: % 'pis: < 

i: fe 3 wi«±oi/ y 3 --/Mitmmmttmm los^ja 

[0011] %9 ©RflBtt* 1, 3 Sfctt 4 IBff 

&tf£tz>xm£, mi^iozyv^WRommm^'P 

Silt, HulB¥fflft^nfc huIH^ 1 'J 3 20 
Sffiffl!lfc:tt!2Titt*R fc&5l2©>";3 VKS^Bfi^ 
b^lSfc, MfESI 1 <0*s V 3 VIS?)- 9%Xfi4BS 

[0 0 12] mifr<E>m9<D$£WlC£m^ &.±<D^v 
fc S 0 I SS, S O I SticOSBgfr 

js**fiRu?to^ TO©»ft*s/y:3>«iiwwwt- 
ftiLtte^sn, fro, ^-ne»o~>U3Vjg^©* 

v««±fcjBj®*-3Mo s h^y^^oy-htio 

> U 3 vjllflltttt. < t €» 2 fflfiU:®*? *^«RT 

Hg^sfa^r^n^n^oo-z?, mkfKs^>?i^>'y 3 

M0S b^^X£fcfflO\fc[I]&^J^3C tT. M 

[0013] 

mwconffi<DBmi m 1 oMfi 

H 1 *RfflOS 1 OHfiffiBll^-T S 0 I »®<DSIt 40 
IIT'$5 0 COS 0 I mmt. TMMfel 1 t. 1ST 

tifis^ 1 1 ±icmm-znrcmm*m 1 2t*tu isp 

ttfflft 1 2 ©±»«:U:gft* 2 «WOffliJPOS/y 3 ^Jlflj 
813, 1 4tfJg«?htl/^o ^y3>g^JgEi 3, 

1 4©ri(i, it#gi 2 ic o t wnftizftm znzt 
mc m->v^>mm^.i 3. 1 4<ommMtit. isiu 

[0014] 13 C a ) — ■ e ) It. ilOSOI g{g 
OSJilXg^-riSfSllTfe-So HI 4 (a) ~ (c) 

it. hiosoi mm*m^fr*m#M:m\3&<Dwi&x so 



Sfcjjrf WS^TfcS* HIOSOI W5^JBfig-r Stc 
ti, IH 3 (a) ~ (e) OlSf^HSiCfTOc. 1IJOI3 
( a ) cDIgte, 3 Mmia<om 1 'J 3 201: 

»j&-r « lit feo, p §y-> y 3 >is 2 1 osita 
2 0 /j.moip?©^?L«vy 3>«2 2%&mL-zmt 

L/c@L CVD (Chemical Vapror Deposition) fttCj; 
t)v m 2 0 0 n mi©*g a B a->'J 3 yf 2 3 ^xt^4=- 

[0015]13 (a) ff>^!OI3 (b) Oll^ii, 

vikuwi 2 4 * t mc y 3 -ymmm 2 5 

2 5<D-g|5#2 6^iPt5o WfflMt*fT 
l\ gg#2 6tte^5v"J 3 V^ftHOJKJ?^ 5 0 n 
mdJ?^{C-r-i>o 113 (c) OlSfclfet^T. '>'J3V 
SftKS2 5^Tl>5^03^O-ai^2 7 left 

lt* h y yii^^ii' y 3 vsjukji 2 5 ©p&s 

<Dmm*$3 2 0 0 n mtCfifcR^S^til, 2 7 icfe 
«■ 5 y 3 V»{t»OJKff Sffil^tf ft 1 5 0nmtt 

o 

[0 0 16] 03 (d) (DJimiC^T. Sofey'Ja 

vSftMM 2 5 tHfttfeft, IMtffc«? 3 c: i: «fc 

5 . m&ihi'V 3 2 3 ^-r-^T^ffc^nfc^y 3 y 

BftMJ* 2 8 fc, *BA'> >J 3 2 3 Itffi 5 0 n m 

ss LTttfttrnfcs/ y 3 viEfusiss 29t, m^s^ 

'J3VI2 3 5:^1 0 0 nmSLTSft^tlftv'Vny 
^{fcKM«3 0 t&fc&tz* 
[0017] @3 (e) OXStcfei/^T, ft^Sffiffii 

m3 (d) oa«<DiMt«nf£:a®*¥ 
rem 2 <d~> y 3 3 1 k % Kraaswis-r « <k d t 
ntewso->u a^w 3 1 «*->y a v»mi7?wi 

■y'j3yl2 3liSS?nft^ iot, S«3 1 o± 

*c x isaffi 3 1 y 3 ^mtmmm 29, 301-1 
mwtc^i^nfc soH32, 33 iffij&?zrLZ 0 s 

OH3 2, 3 3 (Omit, -> 'J 3 VgffbMffl^ 2 8 T'« 
^Wte^MBStiTt^o EPS. ilOSOIlWM 
?mt^o Sffi3 i^TiteS*i 1 £1x9. yjny 

^ftMpl^2 8, 2 9, 3 0tfil#Il 2tftD, S 
0 113 2, 3 3 A\ K**^S*S-> 'J 3 MlfifiS 1 

3 , 14 b%:Z>o 

[00 1 8] HOSO I aSZ^fflV-TMxif CMO S 
It. IH4 (a) ~ i c) <DJLm?timiCft?o 0 4 



> K 

(5) 
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(a) ~ (c) Tit, NMO S*JBfi£-rs«^«:Sil§L 

T^siS 1 , pmo s ^^eK-r^if'&t, ttm<o$4y'' 

(a) tOIS^fe^T^ MO S h^^T.^OKHBWE 
13, 1 4 ^rlifiX-Ti. S O I H3 2, 3 3RtfBfcBL;fc 

wi««:bi 1 2 commie?- h m<tm 3 4 ttmm u fgy 

- hSHfcR3 4 ±ICU'S>* 1> ^MfPLfcfg;, A 
^Xh^^>'^VX^i:Lfc K5-rxy^>y*fft\ 10 
[0 0 19] 04 (b) ©Iitfe^t, 

-Kit® 3 5 0fflSHK-9-f F 3 6%»^T5o 

04 (c) cDIiglCfe^Ts M0Sh7>'^^Oy- 

!3 7ftMLfcft, CVDSfCklk W (?>^f 

? e W±©H4 (a) ~ (c) ©-MOXgfcitK ¥ 
»{fclMSlalSg<OM 0 S b7V->*X?)!)«?n, SSiScD 
W^S 0 I S3 2«D±tCjgfig$tlfcM0 S h^Vi'Xi! 
A^t$SiM0S h^V^X^tfctK RJScD/Pt^ S 
0 I S3 3<D±.lcBl£-£tlfcM0 S h ^ Vv'X^^gP^ 

**F^«&±07*LT<^:fc:l/^ WPOJP^ S 0 I M 3 

2±jc«fi!i?n*a5^ssMo s 

So 

[0020] j^±o «t a »c, c cosi 1 ommmmxit, 

13 (a) ~ (e) OBBfiXST, StSSSMOS h 
•7 V-^^^^rSOtlLfcBfiOl^S O I S3 
2 k»»2SlM0 s h7V^***flgj£-rs©tc5Si, 

fcKff SOIi33fc tff§«#M 1 2 T'^gf 2fl 

5 fcJtfct-flDaHBKStWFfflfcttofc S O I Sffi^rffM 40 
LTl^c ^(DTctbs S O I S«*:ffil^T¥*f*ili«EI 
8S«r»!3frr*fc, ^5SM0 S h^Vvv^i;^ 

^SSMO S h7>"^?€#'J v"J 3>©5S^fiS 
U\ 8*^5^*7 hBIJPtf— SfcfctK y-l>*ffi3 

•>"x$f tw^3!SS!M 0 s v =7^7,5 ftrntn— <d 

ttttfl6l±t§, ^b(C, SO 113 1. 3 2 COW® so 



cots— ttfinti^o 
[0021] g 2 (ommmm 

Hsu, *5$w<Dm 2 (ommmm^-r s o i a«coi#f 
IlT-fc5, c: cos 0 I IStt, T*tfiS1S4 1 frSiiSt 

WK4 2(a^tai?nfc->U3yf$:tt5lfiT 
6^T, iv'J 3 4 < £ 2 S«W±0 

Hi^Oi"j3yfffi*4 3, 4 4*J&»U f£&~> 

y =3 ^juris 43, 44 mi±m-?w.%.&3icifemt[nz£ 

mzm^y U =1 > ffll« 4 3, 4 4 ©ftSttH liWS fcft 

[0022] 06 C a ) ~ ( d) tt, 0 5 <D S 0 I a« 
«D«BftXS«rjS-r»rSHTfe»)x CO0 6 (a) ~ 

( d ) ^fitoa H 5 CD S 0 I »«0«BS^TS%ffi 
WTS. £f\ 0 6 (a) <DTMlt, 3S«^CD|glcD 
>"J3>1S5 OSrJg/jg-rsiST-fct), Pg^>Uriy 

a© 5 1 ©asfcJKi 1 0 /t m coj¥^co#?LK^u =1 sm 

5 2*JB/*LTlWtLfcSL CVD&fc^tK l*J2 0 0 
n m»©*eBS"J 3Vf 5 3 fcxt? * ^t;«fi?t 

[0 0 2 3] 06 (a) 0^00 6 (b) OliTtt, 

U 3 Vgfbffli 5 5 «r»fiWS„ Ic^Tv * h U Vlgc 
<fc 9> i"J3 Vgfbfll 5 5 Rt>*-> U =1 >»{fcBI 5 4 £:g|5 
7>W^MP L, JWgfiS' yny|5 3 **?Ul'> 'J =1 > 
@5 2ICl<STX7f^U mV>"J3VS5 3 

6x^m^tcmm^mmr^o H6 (c) <djm 
iz^x, * f u vigiciotv y n ^mitm 55^ 

cOi/'J 3 VftftKflM 5 7 5:Mt5c 
[0 0 2 4] 0 6 (d) cDXg^^:feV^T, 

jgffi^tcit), s/y3^fifb»5 5^a<3a:ssT?, w 
m5 7 (D-mmmzti-fizmzo mwtfmmsnrzm 

U nygftlR'cMHL. FiSShy-y^coS^-ffi^^o^T 

a«5 omv&juRisv n>S5 2*atTi7?^ 

T^cr)^?L«->y^yS5 2tS£t5 0 cnc3C0x^ 

^>^-cii, #^ B B B v-y 3>g5 3ttBffisn4^. «fc 
7t, a«4 icD±{c, 1 fctt^U3>»ftai 

5 4, 5 7 TW^fityZ-ttMZ tlfz SO I JS 5 8 , 5 9tf 
JTMen^o SOIS5 8, 5 9 CDPeltti, M 5 6 

y , WRttfc^HisnTi^So ni5oso i as 

i'MtftT^S. ->'J =>IWt«5 4,5 7 

i4 2t4D, S0 1I5 8, 5 9 *\ gi)?* ,: S^: « -> 



(6) 



* • • #BE2 0 0 1- 1 0 2 4 4 



V n Vjf 4 3, 4 4 t%5 0 
[0 0 2 5] ULbD«fc3fc:, c<Dt&2<D$m&&i?it, 
MS (a) ~ Cd) T\ 35^ffl£SMOS 
*^ST3©fcSLfcBi*©?»^ SOH58 

^soii59 hi?m 5 6 -^msnst mczomm 

IS ft S 0 I B^JBfiKUTi/^o ^©fc 
26, IB 1 ©HHfiJBflSkHaHC S 0 I gffi*ffli^T¥* 

c o o 2 6 1 gg 3 <D$m&m 

m 7 lis *?£B.§<D|g 3 OiW^t S O I MS<D¥ 

(DWMiCltPkMO&^Wt-SnT^Za C<DS 0 I SIS 

nfcSffiTfe t> * Hiiffi 5 0 n m<D SOI ST'J£/££ 20 
tltci/V 3 >Mffl& 1 3 fc, lOOnmCSO 

3 1 3 fcS/U n >mWM 1 4 fcolfflHu > 

y 3 viwtawp«B8snfeWt#« 1 2 T?#«snT 
i/^So J"J3 y^ii 1 3 s.tf >- y n vsffl^ 1 4 i±, 
^nfn2itt±©Mo s v^^T-^^^m^m 

*;l/@B»*je«b, K»OJP^S"J3VJIffi«i 4tc 
gfl^SSMO S h^V^X^?rfflV^fc:7^-n^|Hi 30 

T% T^n yaffil 7^ s>*MIJ»#fc*«3©Sfi 

[0 0 2 7] «±©i5C C<D2l3<Q5iSlJB8rtH±x 
fl2ffl£(±OM0S h^V^X^Jb^fiKWr^ffiffl^ 

SIM0S h^y^X^^ffii/^ *381£&tflft?fHt« 
tt^Si^SSMOS h^y^X^^rffll/^c, 

v\, £ f ? -f->*^;HsIBSSt7'^Dif|aiE8efc* , B! 
1 2 T-J3-g|?nTt^fci6, r-f ->* * rt/[U£§g£T 

^ tis{£iBisg<ofasK:oi/>T. s o 1 m<Dmm » 



10 

A^^ri>«^ 13, 14 %p/f^©tiRff{CJfJ^L fcKS^r 
[0 0 2 8] ^rfe, *fgBJ3t±, ±EHS(5^^tcK^?rn 

(1) gU=<5Di*t^ S 0 I A 3 2 , 5 8tcSt^5SM 
0 S h^^X^J&wU JBffOJU^S OII33, 
5 9»Cffl5#5g!MO S h7>^X*%Mt5i*tL 

S0I13 3, 5 9lCJgJ5EU M0 S 

(2) SOII3 2, 33, 58, 5 9fc:&±. h5> 
->* X ^ tf *} Tf < > > * * * ^ + ^ >- * ^ <0 ^ V 

[0 0 2 9] 

Kifct), Sf - MWfi?^S<t < MT-?, 

fc^^o t<D-ts m—MWLtiC ^21M0 S h5 
^^X^t:g|5^-SgSM0 S h-7>^X^i:^:iS{?|5l— 

[0 0 3 0] =t<O^TL^ m4(D5%ffllc£tllI, #v"j3 
[^S<Dffim^Ui0^] 

[H 1 ] *flB^o^ 1 onssjgii^^-r s o 1 ISoi 
m 2 ] s o 1 mi&i£m^rz*m{*&mmt&<DS 

o 

[84] B 1 <D S 0 I Sffi%ffil/^c^Wft:*aisI»0« 

en 5 ] ^m<om 2 ^iijgi^t s o i mm<om 

[[16] B 5 O S 0 I SSOHitXS*^-T»f®B cfe 

en 7 ] *^(7)i 3 commmzTTs-? s o i s^^dt 



(7) 
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11 
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11, 4 1 Tfliigffi 



12,42 ! 
32.. 3 3 ; 4 3, 44 v V n >J|ffii£ 
2 0 ; 5 0 glOy^ylg 
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-n 
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— 1 



*$5^<D3 1 0»BBB0 SOI S£ 
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[0 4] 



*RfflO!>SE 3 CD^jSteBffiCO SOI WE 



(c) 



34 
5^ 



13(32) H(33) 



35 7 
12 



(a) 




(d) 



<b) 



NT P + P9 



(e) 



38 





37 



(c) 



H 1 £ffll*fc4**tt**B»©*l3SI« 



[05] 

41 : T±fe«ffi 

42 : ***** 

43, 44: ->U 

43 44 
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[03] 



[06] 
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